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AUTHORS; ikhaylov, B. M. and Blokhina, A. 'i. 
TITLE: Organoboron Compounds. LXII. Synthesis of Organoborosilicon 


Compounds 
PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 11, pp. 3615-3619 


TEXT: To obtain these compounds which contain boron and Silicon on 

adjacent carbon atoms, and to study their properties, the authors 

syntheaized such compounds by means of realkylation of triisobutyl boron 

with vinyl derivatives of silicon. By heating a mixture of 1 mole of tri- X 

isobutyl boron and 3 moles of vinyl-metnyi-diethyl silane at 130-140°¢ 

for 6 hours, tri-(2-methyl-diethyl-silyl-ethyl)-boron (I) resulted ina 

yield of 634: 

5CH) == CHSiCH,(C)H.), + (is0-C Hy) ,B-—__+ B [cH,ca,sicu 
"36,8, 

Compound (I) reacts, like toron trialkyls (Ref.4), smoothly with n-buty1 

mercaptane to give the n-butyl ester (II) of di-(2-methyl-diethyl-silyl- 

ethy1)-thioboric acid and methyl-trietnyl silane. Ester (11) reacts in 
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the cold with water, and yields di-(2-methyl-diethyl-silyl-ethyl)-toric 
acid (III), which can be distilled in vacuo contrary to dialkyl boric 
acids. Methanol gives, on action upon ester (Il), not only the methyl 
ester (IV) expected, but also the dimethyl ester (V). The reaction of 
ester ee with n-butyl alcorol proceeds in a similar way. Contrary to 
what was expected the esters are not converted, on boiling with alcohols, 
to the esters of 2-methyl-.iethyl-silyl-ethyl-boric acid. Apparently, 
these esters are f.rmed in that the complex compounds of esters with 
alcohols which resu:. in the first stage do not only separate 
mercaptane to give the esters cf di-(2-methyl-diethyl-silyl-ethyl)-boric 
acid, but are also split on the boron-carbon bond, with methyl-triethyl 
silane and mixed esters resulting. On excess alcohol, the latter are 
converted to the dimethyl esters (V) and dibutyl esters. When heating 
vinyl-methyl-diethoxy silane or vinyl-methyl-dichloro silane with 
triisobutyl boron, the compounds [cH,CH,SiCH, (OCH, ),] 5B and 


[cu,cH,8i(CH,)C1,],B, respectively, resulted (25% yield). 


T. A. Shchegoleva is mentioned. There are 7 references: 2 Soviet and 
7 «US. 
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AUTHORS : Mikhaylov, B. u. and Kozminscaya, rans Se 


TITLE: Organoboron Compounds. LAIII. Reactions of Esters of Alkyl 
Thioboric Acids With Amines 


PERIODICAL: Zhurnal obshchey khimit, 1960, Vol. 30, No. 11, pp.3619-3624 


TEXT: It was earlier found by the authors (Ref.1} that alkyl thioborates 
react with ammonia to give B-trialkyl derivatives of borazcl, and are con- [ 
verted to alkyl borodiazolidines on reaction with ethylene amine. In the \ 
present paper, the above esters were reacted with amines. On the action 

of two moles of primary aliphatic amines, ulxyi-amino groups were found 

to be substituted for the two alxyl-mercapto groups in esters cf alkyl 
thioboric acids. In this connection, N-alkyl-substituted alkyl] boron 
diamines (1) were formed according to the scheme 

RB(SC 4H), + ee + 2n - C ,HYSH 


K' = CoH, n - CyHy). 


(Ren - CHO. n - C JHo» igo - CoH, ys 


The reaction proceeded via complex compounda of amines with esters, which 
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is supported by the fact that when mixing the components at =30°C In an 
isopentane solution, a precipitate is formed which gradually disap; ears. 
Owing to the separation of the proton from the nitrogen atom and of the 
anion of the alkyl-mercapto group from the boron atom, the complex com- 
pounds are converted to amino thioethers which, in turn, form complexes 
which decompose to mercaptane and the end product (I). On reaction of 
equimolecular quantities of alkyl thioborate with primary amine, probably 
a mixture of N-alkyl-substituted alkyl boron diamine(I), amino thioether, 
and the initial thioether, the separation of which was not possible, is 
formed. With secondary aliphatic amines, however, only one alkyl-mercapto 
group is substituted by the alkyl-amine radical to give organoboron com- 
pounds hitherto unknown, i.e., esters of alkyl-dialkyl-amino-thioboric 
acids. These compounds are stadle to diethyl amine, react, however, with 
ethyl amine: 

sc ,a 


A 4°9 
PB + 2H, NCH 


\ 


~—» RB(NHC,H, ), + n-C ,HoSH + HN(C 


iso-C-H,, 


5 pile 15 


N(C 


24s )o Re nec 


Yaa 
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This different benavior with respect to tie twe amines ig -bviously due 

to the fact that ethyl amine forms complex compounds with the esters, 
which are not obtained with diethyl amine. The above reamination algo 
takes place in the reaction of ethyl amine with isoamy]-di(diethyl-amino)- 
boron. There are 6 references: 5 Soviet and 1 US. 


ASSOCIATION: Institut organicheskoy khimii Akademii nauk SSSR (Institute 
of Organic Chemistry of the Academy of Sciences USSR) 


SUBMITTED: January 3, 1960 
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TITLE: Organoboron Compounds. LAI/. Reaction of z8.ers vf Un- 


saturated Organvuboric Acids Witn Silane Thi .rides 


PERIODICAL: Zhurnal obshchey khimii, ‘:vu, Voi. 7, Ne. 1°, pp. 3624-3628 


TEXT: The authors used the additicn res tion ot silane chiorides to un- 
saturated compounds in the presence <:f pres ny?rovuh’sric acid, which 
had been developed in the papers of Kefs. * obtained in the present 
study the esters (II) and (III) by -ceac eu = . .butyl ester -f vinyl 

boric acid (I) with silane trichloride or eCRjucet iene dicnicride in 

the presence of the above acid: 

ie C 
CH 9 = CHB(0C Hy), + HS1C1,——» C1,SiCH, CHB(0C, Hg)o , 


ie in 
CH, == CHB OC JHy)> + CH,SiHCL, ——+ €1,(CH, )EiCH,CH,B(0C 


(I) (TTY) 
In the same way, also the n-butyl este: sf allyl boric acid reacts with 


g4g/2 
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Silane Chlorides 
methyl-silane dichloride. According to the data of Refs.1-3, the sliiyl- 
trichloride and methyl-silyl dichloride groups add to the terminai carbon 
atoms. This addition takes place under milder conditions than it is the 
case in olefins, but it is impossible without a catalyst. In the presence 
of platinum hydrochloric acid, the addition of triethyl silane to the 
eater of allyl boric acid is far more difficult. The addition of beth 
silanes to the eaters is accompanied by side reactions which render the 
purification of the reaction products difficult. This applies particularly 
to the reaction of silane trichloride with the butyl ester of allyl boric 
acid. A mixture Jf products resulted in this reaction from which a \ 
fraction was senarated which contained more chlorine than corresponds to 
the expected ester. Even under milder conditions no satisfactory result 
could be obtained. On tne basis of the results obtained in the paper of 
Ref.4, the authors tried to carry out the addition of silane trichloride 
and methyl-silane dichloride to (I) and to the butyl ester of allyl doric 
acid under J-irradiation. Complicated compounds resulted in this 
connection. After repeated distillation, a fraction was separated from the 
reaction products of the pvutyl ester of allyl boric acid with siiane 
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trichloride, which also cuntained tore SNierine Tuan the ester 
C1 ,5i(CH,) ,B(OC,H,). The formation of procusts witn nivser onicrine 


Quantities on reaction of the ester of aliy] boric acid with silana 
trichloride in the two above-mentioned CABLE Suggests that not only double 
bonds but also ester groupings play a rele in the reactions of esters of 
unsaturated organoboric acids. To check this assumption, the following 
reactions were carried cut: the n-butyl] ester cof n-propyl boric acid was 
reacted with silane trichloride on heating, and gave the n-butyl ester of 
n-propyl-chloro-boric acid and other products not identified. There are 

7 veferencess: 4 Soviet and 3 US. 


ASSOCIATION: Institut organiches'<cy khimii Axademii nauk SSSR (Institute 
of Organic Chemistry of the Academy of Sciences JSSH 


SUBMITTED: January 3, 1965 
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AUTHORS: Mikhaylov, B. M., Shohegoleva, T. 4A. ee 
ee BO11/B017 
TITLE; Synthesis and Some Transformations of Alkylmercaptodiboranes 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 843-846 (USSR) 


TEXT; The authors studied the reaction of diborane with n-propylmercaptan and 
n-butylmercaptan in ether solution at room temperature and with different ratio 
of the reagents. Tetraalkylmercaptodiborane is formed as a main reaction product 
if a mercaptan excess igs present (see Scheme). These compounds show considerable 
resistivity: they do not change on longer storage, and may be distilled under 
vacuum. On distilling they turn into highly viscous liquids, but some hours later 
they become mobile again. The molecular weight of the dimeric form of dialkyl- 
mercaptoborane is by about 1.5 times higher than the cryoscopically determined 
molecular weight of tetraalkylmercaptodiboranes. Apparently, a partial dissocia- 
tion of the produced alkylmercapto derivatives of diborane takes place in the 
benzene solution. In the reaction between diborane and n-butylmercaptan (ratio 1:2), 
much less tetra-n-butylmercaptodiborane is formed. Di-n-butylmercaptodiborane 

C ,HoSBH, BH, SC, Hy is formed as a main product. It ig an unstable compound which 


is symmetrized on storing at room temperature into diborane and tetra-n-butyl- 
mercaptodiborane. The latter was identified on the basis of its capability of 
reacting with olefines at room temperature and of forming n-butyl ester of dialkyl- 
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thiocboric acids (see Scheme). Furthermore, the yield in tri-n-propylboron,n-butyl 
eater of di-n-propylthioboric acid, and tetra-n-but ylmeroap ted 1borane on passing 
propylene through the reaction mass of diborane with n-butylmercaptan is mentioned. 
The yield differed according to whether the mass was fresh, or stored for one 
night. The yield in di-n-butylmercaptodiborane is very low on the action of di- 
borane on tetra-n-butylmercaptodiborane since equilibrium is established between 
the reagents and the final product (see Scheme). Polymers are known which were 
diborane and methylmercaptan in the gas phase (Ref 2). The hydrogen 
ag show much lower reactivity than diborane. 
th mercaptan starts only at 50-60 , and proce3ds 
reaptan. In this connection, tri- 
a-n-butylmercap todiborane 
nder the same 


process. This complex is 

mercaptan being separated. An H-alky]l derivative 

der precipitation of mercaptan. The high etability of the B 

in the reactions between tetraalkylmercaptodiboranes and olefines. The authors 
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succeeded in adding tegra-n-butylmercaptodiborane to olefine hydrocarbons by heat. 
ing the reagents to 70° in the presence of pyridine. There are 6 references, 
2 of which are Soviet, 


ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii nauk 
SSSR 


(Institute of Organic Chemistry imeni N. D. Zelinskiy of the 
Acadeny of Sciences, USSR 
Ot stones, USS) 


PRESENTED: December 22, 1959, by B. A. Kazanskiy, Academician 


SUBMITTED: December 21, 1959 
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AUTHORS: fees B. M., Dorokhov, V. A. 


TITLE: anoboron Com wana: Reactions of 1,2-Diaryl Boranes 
With Olefine land Diene\Bydrocarbons saa 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Mo. 1, 
pp. 119 - 122 


TEXT: The authors developed a method of preparing 1,2-diaryl boranes 
from esters of aryl or diaryl boric acids and from diborane (Ref. Ths 
which makes it pogaible to study these diborane derivatives. Their 
chemical properties had been almost unknown. The authors examined the 
reactions of 1,2-diaryl diboranes with olefin and diene hydrocarbons: 
with the former, i.e., propylene or a-butylene, 1,2-diphenyl diborane 
enters into reaction in an ether solution on cooling. The resulting 
phenyl-boron dialkyle are unstable and are symmetrized to triphenyl 
boron and boron trialkyls already at room temperature (cf. Scheme). 
When triphenyl boron reacta with olefin hydrocarbons, it is possible 
that part of it is formed by symmetrization of the initial ee 
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borane. Reactions with dienes were carried out in benzene or toluene 

solutions between -40 and -30°C. Besides 1,2-diphenyl diborane, the au- / 

thors used 1,2-di-o-tolyl borane, which had been synthesized by them 

for the first time. A cyclic compound having a boron atom in ita ring 

is obtained from 1,2<diphenyl diborane and butadiene in a 51% yield: 
1-phenyl boron cyclopeutane (I). An analogous addition of 1,2-diaryl 

diboranesa to dienes took also place in the case of 1 -2<ai phenyl di- 

borane and isoprene. This addition led to the fotaation of 1-phenyl-3- 

mathyl borocyclopentane (II), whereaa 1-o-tolyl borocyclopentane (JII) 

was synthesized from 1,2-di-o-tolyl diborane and butadiene. Moreover, 

these conversions were accompanied by the formation of boron triaryls. 

This is indicative of a partial symmetrization of the used 1, 2-diaryl 

diboranesa during the reaction. 1,2-diphenyl diborane reacts with cyclo- 

pentadiene at 40°C, thus forming a solid substance which is inaoluble 

in ether and only slightly soluble in benzene. 1-phenyl borocyclo- 

pentane had earlier been synthesized (Ref. 3) from phenyl boron di- 

fluoride and 1,4-dilithium butane (in analogy to Ref. 4). As regards 

the reaction of 1-aryl borocyclopentanes to active hydrogen perenne ae 
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the authors found that 1-phenyl borocyclopentane reacts more easily 
with isobutyl alcohol than boron trialkyls (Ref. 5). In this case, the 
isobutyl ester of n-butyl-phenyl boric acid is formed under ring 
cleavage. Under the action of n-butyl wercaptan, 1-phenyl borocyclo- 
pentane passes over into the n-butyl ester of n-butyl-phenyl thioboric 
acid. This ester is the first representative of the esters of alkyl- 
aryl thioboric acids. There are 7 references: 3 Soviet, 1 American, 

2 German, and 1 Scandinavian. 


ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinakogo 
Akademii nauk SSSR (Institute of Organic Chemistry 
imeni N. D. Zelinskiy of the Academy of Sciences, 


PRESENTED; March 9, 1960, by B. A. Kazanskiy, Academician 


SUBMITTED: March 3, 1960 y~ 
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(Radiochemistry) 3 
(Propene ) (Gxidation) 
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Synthesis and properties of B-tri-n-butymercaptoborazoles. Izv. 
AN SSSR, Otd, khim. nauk no.2:371-372 F '61. (MIRA 14:2) 


1. Institut organicheskoy khimii im.N.D.Zelinskogo AN SSSR. 
(Borazole) 
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AUTHORS: Mikhaylov, B. M. and Kiselev, V. G. 
TITLE: Radiolytic oxidation of propylene with oxygen 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, no. 3, 1961, 527-529 , 
\ 


TEXT: In this short communication, the authors report on the oxidation of 
propylene with oxygen in the gaseous phase. Experiments were conducted 
under the following conditions: voltage of the accelerating field '20 kv; 


output amperage 0.1 ma (total dose 0.55.10°? ev): initial pressure equal to 
atmospheric pressure, room temperature, ratio of the components 1:1 
Oxidation took place in an aluminum chamber of 2 1 capacity The total 
amount of acids was determined by titration witt. phenolphthaleine ns the 
indicator; the end point was indistinct owing to the presence of peroxides 
The peroxides were determined iodometrically. There was no propylene oxide 
in the oxidation products: Gaseous oxidation products were chromatographed 
CO> and oxygen were determined by the absorption mettod. The results of 
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Radiolytic oxidation of propylene .. B1*7/B208 


these experiments are summarized in the table. The data indicate that the 
main products which form during oxidation of propylene under the action of 
fast electrons in the gaseous phase are peroxides, acetol, carbon monoxide, 
and propanal. The absence of acrolein indicates that the me'hyl] group is 
not oxidized. The high acetol yield may be best explained wy addition of 
the oxygen molecule to the double bond of propylene, and ty isomerization 
of the cyclic peroxide resulting in this way. Propanal is presumably 
formed by reaction of primary active propylene peroxide with initial 
propylene. The high carbon monoxide yield indicates that it is no decom- 
position product of formic acid, but one of the primary products formed in 
addition to the acid. The scheme of radiolytic oxidation of propylene is 
thus, in essential, analogous to the scheme suggested in Ref 1 
(B. M. Mikhaylov, V. G. Kiselev, Izv. AN SSSR, Otd khim. n-. 1960, 16193 
for the oxidation of ethylene under the action of fast electrons: 
QO 
C,H Vif > CaHE c.Hy —-> 
Cc He 
C5H6o, — CH ,COCH,OH; CH,O, ca 2C oH. CHO. 


360, 
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3/062/61/000/003/010/01 3 
Radiolytic oxidation of propylene... B117/B208 
The peroxide denoted in the acheme by CaHE00 is’ assumed to have the 
following structure CH, — CH — CH 

a | | 2 

Oo-— 0 

id.e., it is a homolog of the cycolio ethylene peroxide. There are 1 table 
and 12 references: 2 Soviet-bloc and 10 non-Soviet-bloc. 


ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii 


nauk SSSR (Institute of Organic Chemistry imeni 
N. D. Zelinskiy, Acadeny of Sciences USSR) 


SUBMITTED: August 2, 1960 
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nauk, no 3, 1961, 531-532 


TEXT; In this "Letter to the Editor”, the authors report that they have 
found a new mathod of synthesizing alkyl boric acid esters while studying 
the properties of tetraalkyl diboranes obtained previously (Ref ‘3: 

B. M. Mikhaylov, A. A. Akhnazaryan, L. 8. Vasil'yev, Dokl. AN SSSR 146, 


628, 1961). Tetraalkyl diboranes were found to react with orthoborates : 
slowly at room temperature and quickly when heated (a90-100°C}, giving 
alkyl boric acid esters (80-90 % Nae J 
, ‘ 4 fa 
R {BLES + 2(R 0) 5B ——* 3RB(OR’), * /2 R,BpH, Oy 
R« n-C ,H »n-e- C Ho} R’- "Has n-C Ho, n- CoH ys 
Reaction (1) proceeds via several stages, alkyl and alkoxyl groups being ¥ 


substituted for the hydrogen in tetraalkyl boranes and their primary 
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conversion products. It was further fouid that dialkyl diboranes react 
with trialkyl borines (particularly readily when heated) to give tetra- 


alkyl diboranes: RoBoEY + en ,B —_ 2R BoE, The possibility of converting 


dialkyl diboranes resulting from reaction (1) into tetraalky] d:itoranes in 
the presence of trialkyl borines permitted the Synthesis of alky! bori: 
acid esters from trialkyl borines ani ortho-borates under the acticn of 
catalytic amounts of tetraalkyl diboranes. In this Way, various alkyi 
boric acid esters were obtained by heating the above components up tc 


I : RoBoHa2 ; 
80°-100°C (80-90 % yield) R,B + 2(R %) 5B 3RB(OR *, Abstracter 3 
note: This i3 a full translation from the original There is * Soviet- 
bloc reference. 
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TITLE: Polymers and trimers of alkyl mercanto-poranes 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. otieleniye «himicheskikh 
nauk, no: 6, 1961, 41163 


TRAT: The authors stated thst the reaction of dibcerene mith mercaptans 
(1:2) in ether results in oolymer alkyl mercapto-poranes. mhe diborane 
reacts with methyl mercaptan, forming 4 golid :olymer (CH,SBH.) mnich 


had been synthesized previously py A.Bure, and R. Wagner (gee below) with- 
out the use of a solvent. On reaction > ethyl mercaptun OF n-butyl 
mercaptan with diborane, glass-like polymers of ethyl mercapto-borane R 


(cH. SBH or of n-butyl mercapto-borane (n-C,HyS?F a) x are obtsined after 


25 2) x 

elimination of the etner by Jigtillation. The polymers of ethyl 
mercapto-borene and n-butyl mercap to-borane are converted gredually at 
room temperature to the corresponding trimers of alxyl mercapto-borene. 
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a ee é oo 9 : 29 61,535233 data 
Me trimer of ethyl mercap ee arc . . 
a a eee: “ sular weight (determined 
eae ; 2.90; B 14-37 he td eee 3 molecula eig an 
| ) eet “3 | ‘ Yr cas to-bork 
| ne fea a The trimer of nobatyl mer 
cally): 217.43 22).2- Speer fa 
cryoscopisa yie ee ae ee 2 0.73783 6 5 | : 
on vacuum distillation: 4 ee ar 
ae 1 2.153 B 10.233 10.42 23 molec aie 
on etn 
area eae SBH,) 2° Tre golid solymer of m y 
294.9 corresponding to (C,H, He) 


sn tetrahydro- 
-5 dissolved in 
ig stable; sowever, anen te a ecoevorste: boiling 
mercapto-borane ete et erinet ne me thy 
anv ‘ 
furan, it ig c 


20 duta obtained: 
oe: -peniey the: _ nt: 182.53 185.6 
ones B17 He 17.30 % molecular weignt: errr 
» 3.373 . . pee 
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corresponding 3 


- jet- 
-er. There is 4 non-SoV 
le against the action of air and water 
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Synthesis of some dialkyl-aminc poranes and alkyi-merca; << 
(dialkyl-amino) boranes 


Akademiya nauk SSSR. Izvestiys. Otdeleniye khimicheskikh 
nauk, no. ‘', 1961, 2084 - 2086 


~:%T: The following compounds were synthesized: fa) n-propyl-nercapts 


‘aimethyl-amino) borane (boiling point 48 - 50 C at 12 mm Hg} ay - 0 270b; 
no ~ 1.4701); (>) n-butyl-mercapto (dimethy’ -amino) borane (boiling point 


Fa 


- 57°C at 7 mm He; ace 0 8666; no. 1 4669); (c) n-propyi-m-rcaptc 


oa) 
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. 


‘f} diisoamyl-amino borane; and (g) piperidine porane with yields elrge4 

» theoretical values The reaction used for the synthesis of (ey 7 uke 
.28 previously been described by the authors (Dokl AN SSSR, ‘25, 275 
+961); Zh obsheh khimii, 31, 7784 (1967)) It permits the synthesis 
af different alkyl-mercapto 7a: alkyl-amino) boranes from borane sampiexes 
with secondary amines e) - g) were obtained by passing diborane 2° -o% 
temperatures through an ether solution of the relevant secondary amin 

an easy method of synthesizing dialkyl-amino boranes consists +* real ite 


_.thium cron A aay with tne nydrochiorides of the amines :n ether 


1edlun a) - 4) were syntres:zed by allowing the re.evant mercaptals , 
~- act on e) - 6) at 190 - (20 C as follows” ; 
SR' 

RONH BH, - R'SH >RNB Te . 2E, 
n 
&, 7 d) exist in @ monomer: form They can be nydr i .ize+ and are 
oxidized in ait They react mith alvohols at room temperature mht 
svparating H Their alxyi-mercapto groves are gubstituted by an 
aikyl-amino or dialky} amino group under the effect of primary oF gecondars 
amines Cn heating sith higher mercaptans, a) - d) exchange their RS 
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; coups for a hi, her slayleneurcarto (Oud. rnen hente. witha eyse co Gf 
a oni, her seconuiury amine, both the alkyl-mercapto and the di in ,l- at 
trou, are substituted. Finally, data on infrared and Raman spectrn of 
b) are presented. There are 4 references: 2 Soviet and 3 non-vovict, 
The reference to the one lish- -language Seaeang reads as foilows: 

A. Burg, C. Good, Inorgun. ilucl. Chem. 2, 227 (19.6). 
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TITLE: Organoboron compounds. LAKTIL. Polymerizetion of the butyl 


ester of vinylboric acid 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, Vv. 3, nO. 6, 1961, 
861 - 864 


TEXT: H. Normant, J. 3reun (Compt. rend. 248, 828, 1959) found that 
vinylboric acid derivetives were capable of spontaneous polymerization. 
Studying some reactions of th: butyl ester of vinylooric acid the authors 
observed a spontaneous polymerization of the ester. To investigate the 
properties of the polymers, the butyl ester of vinylboric acid was poly- 
merized under the actior of dry air at room t+mperature in the presence 
of the dinitrile of’, t_azoisobutyric acid. Polymerization proceeded 
quickly under heat evolution. The resultant gel which vas insoluble in 
organic solvents was transformed into a solid substance after exposure 

to air. Its analysis ~as no* sossible. The empirical composition of the 
polymer exposed to air was (7 This is assumec to 3¢€ a 
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trimeric copolymer of the partly hydrolyzed ester of vinylboric acid and 
oxygen, probably having the following structure: 


B(OH): B(OH): 
| 


i 
oO. Oo. CHy- CH- 9 ty —OUg- CH -- CH, — CH 


CQH,OB 
cS) 


c,H,01 
i} 


~ Oo. 0. CHy-- CH -— Oo 0. CHe -- CH — Cis — CH 


(OM B(OH): 


When treated with toiling water toric acid and a ner polymer with anwhio 
boron content are formed. The C-B bonds along the principal chein, which 
have no part in the builiing-up of cross-links are destroyed, and the 
resistance to heat is considerably increased. The mass obtained in nitro- 
gen atmosphere is mor mobile then that formed in oxygen atmosphere. The 
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gel is slowly dissolved in benzene. When diluted with isopentane. 4 hard 


polymer 13 separated, It 13 wirmed on exposure to air, darkens, and 
contains~!OA more oxygen .i ‘ane Cotimete analysis ‘han that separated 
t 


in nitrogen atmosphere, «sii ti on ct The Lehatriace of AaK-.z2 i soburyris 
acid as an initia@'sr accelerates polymers ration. a Low amount cf inpurities 
in the initial ester essentit..y influences tne polymerization process. 
: , + 
The n-butyl ester cf vanglboric alld Topo. ymeri2es with atyrene to 
t 


(C5 5H520-B,),, and with vinvinut,. etner t7 74H, 0, Br By pasa@ing ait 


ok 


into 5 g butyl eater Por TC men tne latter wae nguced ind Sua eehes one 
thick transparent ge:. 6 M%. ai at. ete Penlera were saded, after standing 
for 2 weeks, tne sei swesiend, The tianaparen’ .i quid waa decanted, and the 
polymer was aliowed % stard f° . Spot ote. PAPEL AT ATs o ue 1 umes 
are formed which wave 3.9 woot ag Tees ap owdeT ("As ct *he initisa 
ester). when tritureated. “Tha pe cymes 44a th eon ten ones Sean 
alcohol, dioxane, ani be1..ng Re SORES. tnt tarns coal aren Buna 2 
beyond '2U°C, and settens PS pte SS oar é 2 polymer Was neihe me 

30 min in % ml of dastiasrd water one regidue was fp eher eds eo enee cut 
with water and dried in tre vs Moat team ° Bperaturé (4 gz of a 
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isopentane were added after dissolution in 3 ml benzene Formula 
assumet t (CH, 5033) ,° The polymer was not soluble in benzene, darkened 


as }120°C, and softened ai ~760' Cs In the copolymerization of the o- 
putyl ester of vinylboric acid with styrene 4 colorless, powder resulted 
in a 20% yield; it was dnsoiuble in alcohol, acetone, benzene, dioxane 


j . 4 r 
and boiling chloroform: (C,H 5597Bo/ n° There are 8 references: 3 


Soviet-bloc and 5 non-Soviet-bloc. The references to English-language 

publications read as follows: Ref 5: Ro Le. Letsinger, S. B. Hamilton, 

J. Amer. Chem. Soc.. 8°, 3009, 1959. Ref 6: W. J. Lennarz, H. R. Snyder, 

Je Amer. Chem. Soc. 82, 2°69, 1960. Ref 8: A. A. Miller, F. R. Mayo, 

J. Amer. Chem. Soc.. 78, ‘023, 1956. 
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AUTHORS: _Mikhayloy, B. Mand Bubnov, Yu. N. 


TITLE: Organoboron Compounds. LXV. Synthesis of Dialkyl Thioborates 
by Reaction of Mercaptans With Trialkyi Borines 


PERIODICAL: Zhurnal obshchey khimii, 1961, Vol. 31, No. 1, pp. 160 = 166 


TEXT: In addition to Refs. 1 - 6, the present paper desoribes the reac- 
tions of trialkyl borines with ethanethiol, 1-propanethiol, and thio- 
phenol, the conversions of dialkyl thioborates by alcohols and higher 


presence of catalytic amounts of mercaptans. The reaction of ethanethiol, 
or 1-propanethiol with ethyl or tripropyl borines gives the corresponding 
dialkyl thioborates (1), and saturated hydrocarbons according to the 
equation: 


mercaptans, and the reactions of trialkyl borines with alcohols in the r 


R! 
R.B + R'SH————9 |R,Be-—— SX__—s— | > RB, BSR" + RH 


R = Colas n- C,H, R' = CoHe: n- CHL. 


} 
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Organoboron Compounds. LXV. Synthesis of Di- §/079/61/031/001/914/725 
alkyl Thioborates by Reaction of Mercartans BO001 /BO66 

With Trialkyl Borines 


The reaction sets in at room temperature with further spontaneous heating. 
Short heating between 110 and 160° is necessary to ensure completeness of 
the reaction. Addition of mercaptan to trialky]l borine heated to 150° 
yields hydrogen (10 %), and unsaturated hydrocarbon (Ref. 1}. The reaction 
of thiophenol with tri-n-butyl borine giving the phenyl ester of di-n- 
butyl thioboric eid, develops like the reaction with tri-n-propyl borine 
(Ref. 1), which yields not only a saturated hydrocarbon (n-butane; but 
also considerable quantities of an unsaturated hydrocarbon (butylene), 

and hydrogen 


(n - CHa) 3B + C,-H.SH ————9 (n - C,H ) BCH. tn - C Hig + CH, + Hp. 


65 49 
The formation of gaseous products of different compositicns in the reac- 
tion of trialkyl borines wit! compounds having a mobile hydrogen atom 
(mercaptans and thiophenol) is explained by the reaction nechanism 
suggested in Ref. 1. Further interpretations are given in the present 
paper. The dialkyl thioborates are converted to dialkyl borates by heating 
with alcohols (nef. 4). With higher mercaptans, dialkyl thiobor:tes are 
subject to ester interchange. The syrthesis of dialkyl borates from tri- 
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With Trialkyl Borines 


alkyl borines and alcohols wes found to take place with high yields also 
when mercartan catalysts ar= used. In this Way, @. g. the n-butyl ester of 
di-n-butylboric acid, ana the metryl ester cf di-n-i:rspyltoric acid were 
Synthesized from the crrr sponding trialexyi borin. en. alconel. There 
12 references: 1° Soviet, 1 US, and 1 Britis:.. 


are 


vl 
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BOO 1 /BO66 
AUTHORS: Povarov, L. S. and Mikhaylov, B. M. 
TITLE: Polyene Compounds. XIV. Synthesis of Monoarylated Polyene 


Hydrocarbons 
PERIODICAL: Zhurnal otshchey khimii, 1961, Vol. 31, No. 1, Pp. 147 - 179% 


TEXT: The authors synthesized the following monoarylated, luminescent if 
polyene hydrooarbons which have so far not been described: 2,6-dimethyl- 
1-phenyl heptatriene-1,5,9 (I), S-methyl-1-phenyl nonatetraene-1,%5,7 (Il), 
and ¢4,8-dimethyl-1-phenyl nonate’ caene-1,%,9.7 (III). They were obtained 
by a method described in Ref. 3, which utilized thé condensation products 
of the acetal of methyl croton aldehyde with isopropenyl ethyl ether and 
ethoxy dienes (Refs. 4, 5). 4-ethoxy-6-methyl hepten-5-one-2 (IV) resulted 
from the ketal of 4-ethoxy-6-methyl hepten-5-one-2 (Ref. 4) on hydrolysis. — 
On condensation with benzyl magnesium chloride, (IV) gave 4-ethoxy-2,6- 
dimethyl-1-phenyl hepten-5-0l-2 (V) which was converted to 2,6-dimethyl- 
1-phenyl heptatriene-1,3,)5 (1) by boiling with HBr in aqueous alcoholic 
solution. The corresponding aldehydes (VI\ and (VII) were obtained in the 
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same way from the acetals of 5-ethoxy-7-methyl-octadien-2,4-al-! and 
5-ethoxy-3,7-dimethyl-octadien-2,6-al-1 ‘maf. 5). f-ethoxy-A-methyl-1- 
phenyl nonadien-3,7-0l-2 (VIII), and, respectively, 6-ethoxy-4,8-di- 
methyl-1-phenyl nonadien-3,7-ol-2 (IX) were separated on condensation 
with benzyl magnesium chloride; they were converted to hydrocarbons (11) 
and (III) oy splitting off water and alcohol. In the crystalline state, 
comround cr} shows in ultraviclet light a pale-violet luminescence which 
does not appear in solution. Polyenes (II) and (III) show a bright blue 
luminescence, when dissolved, and do not luminesce at all in the solid 
state. The labile compounds (I) - (III) are oxidized even by atmospheric 
oxygen. Heating in dissolved stute transforms them into oily products 
which renders their purification by crystallization difficult. There are 
6 references: 4 Soviet, 1 US, and 1 British. 


ASSOCIATION: Institut organicheskoy khimii Akademii nauk SSSR (Institute 
of Organic Chemistry of the Academy of Scierces USSR) 


SUBMITTED: March 27, 1969 
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8/079/61/031/002/010/019 
5.4700 B118/B208 


AUTHORS: Mikhaylov, B. M. and Vaver, V. A. 


TITLE: Organoboron compounds. LXVII. Reactions of trialkyl borines 
with organic acids 


PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 2, 1961, 574-577 


TEXT: Following their previous paper (Ref. 1) on the effect of compounds 
having a mobile hydrogen atom (water, alcohols, phenols, amines, mercaptans, 
thiophenol) on trialkyl borines, which gives compounds of type (I), and 
saturated hydrocarbons and H, (R,B + HYR'—) R,BYR' + RH +R, + Hy (Y 


= O, NH, S: R' = H or a carbon radical), the authors now investigated the 
conversions of trialkyl borines on reaction with organic acdis. Except for 
the reaction of acetic acid with triethyl borine giving diethyl boro acetic 
anhydride and ethane carried out by H. Meerwein, H. Sénke (Ref. 2), no 
further reactions of this type have been described. The experiments made 

by these two scientists were repeated, and their data confirmed at equi- 
molecular quantities of the initial products. When the equimolecular quantiy 
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of acetic acid is doubled, ethyl pyro-boro acetic anhydride is formed via 
the monoacetate. The formation of the latter is explained by the fact that 
the monoacetate is converted to ethylyl boro acetic anhydride two molecules 
of which split off one molecule of acetic anhydride. The synthesis of 

mixed anhydrides of organopyro-boric and organic acids had been carried out 
earlier by N. S. Fedotov and T. A. Shchegoleva (Refs. 3-5). Also the higher 
trialkyl borines react with acetic acid, even at room temperature, with 
spontaneous heating to 50-60°C; further heating of the reaction mixture 
between 60 and 100° soon completes the reaction. Contrary to triethyl borine, 
the higher trialkyl borines react with acetic acid to give the corresponding 
alkyl pyro-boro acetic annydrides. At excess acetic acid, n-butyl pyro-boro 
acetic anhydride (V,R =n - C44) or isobutyl pyro-boro acetic anhydride 


(V, R = igo - C,H) result after separation of two moles of the saturated 
hydrocarbon, and in subsequent distillation of the reaction mixture 
(Refs. 4, 5): RB— O —— BR 

| | (v). 

ococH, ococH, 
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On reaction of chloro acetic acid with tri-n-butyl borine, the anhydridea 
of n-butyl boric and chloro acetic acids and n-butane result. There are 
5 references: 4 Soviet-bloc. 


SUBMITTED: March 14, 1960 
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z 3/079/61 /031 /002/011/019 
¢ 3700 B118/B208 
AUTHORS: Mikhaylov, B. M. and Bubnov, Yu. N. 
TITLE: Organoboron compounds. LXVIII. Dialkyl borine amines and their 


N-substituted compounds 
PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 2, 1961, 577-582 


TEXT: In the present atidy, dialkyl borine amines and their N-substituted 
derivetives were synthesized from dialkyl thioborates. The thioborates react 
with ammonia (Refs. 1 and 2) in a strongly exothermic manner, even on cooling 
and separate out, at the beginning, 4 crystalline complex compound Ro BSR! -NE, 


I) which decomposes at about 20°c, and splits off mercaptan to give dialkyl 
y 
borine amine (II): 


a 
R,BSR' + NH, ———> Pei ——— R,BNH, + R'SH. Complex (I) could not 


3 
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be obtained in pure condition, but there is no doubt about its formation. 
The synthesis of higher dialkyl borine amines from trialkyl borines and am- 
monia in the presence of mercaptans, as well as the reaction of NH, with di- 
alkyl thioborates at room temperature, suggested by the authors in“Ref. 4, 
are the most convenient methods of synthesie in preparative respects, owing 
to the easily accessible initial compounds. R. B. Booth, C. A. Kraus 

(Ref. 6) obtained, on reaction of ammonia with di-n-butyl boron chloride in 
the presence of Na, a product boiling at 100°C (0.01 mm Hg) which was as- 
signed the structure of di-n-butyl borine amine. The di-n-butyl borine 
amine earlier synthesized by the authors (Ref. 1) boils, however, at 55.5°C 
(11 mm Hg), and corresponds to the atructure R, BNE,» as was confirmed by 


exact chemical conversions of the dialkyl borine amires. Thus, 80 far only 
the firat member of the dialkyl borine amine series, dimethyl boro amine, 
has been known in the form of ite dimer (III) 


7 SBD, 
(CHs),BK 7B Cis) 9 (Refs. 3, 4, 5, 8). On the basis of molecular weight 


(rary 8g 
determination, the higher dialkyl borine amines are found to be monorers. 
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Dialkyl borine amines are very reactive (inflammation on the air, easy 
hydrolysis, reaction with alcohols) (Ref. 9). Dialkyl borine anines under-~ 
go reanination with substituted amines to give N-substituted dialkyl borine 
amines (Ref. 2). The latter may also be obtained easily by reaction of 
primary and secondary amines with thioethers R,BSR' (Ref. 1). The most 
convenient method of synthesizing N-substituted dialkyl borine amines rests 
upon the reaction of trialkyl borines with amines in the presence of a 
mercaptan as a catalyst. On addition of diethyl amine to tri-n-propyl 
borine containing 1-propanethiol, di-n-propyl-diethyl-amino boron (VIII) wes 
obtained in a 92% yield (q_cstt,)sB + m.-CyllSH —> (m.-Cslf)QBSCsHy-a. + Cole 


t (v11) 
| cattan 


th.-CgH,SH + (.-Cglf7)gBN(Calls)9 
| (VII) 


When carrying out this reaction, the order of the addition of mercaptan 

and amine to the trialkyl borine is of great importance (the authors give 
exact instructions). The methodsof synthesizing N-substituted dialkyl borine 
amines hitherto described in publications (Refs. 1, 3, 6, 10-15) are finally 
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SUBMITTED: March 2, 1960 
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5 3100 p228/D305 
AUTHORS : Mikbaylov, B. M., and Dorokhov, V. A. 
TITLE: Alkylmercapto-—(diethy] amino )- boranes 
FERIODICAL: Zhurnal obshchey khimii, vo 31, no. 11} 1961 3750. 3758 
TEXT: Previous research by B. M. Mikhaylov and V. A. Dorokhov (Hef 1 


Dokl. AN SSSR, 136, 356, 196) disclosed the existence of a new class of 
organoboron compounds—— the alkylmercapto-(dialkyl omino )--boranes (1) 

The present work is devoted to the study of three more such substances 
ethylmercapto—(die thy] amino )—borane -- Et ,NBHSE t (11); phenylmercapto- 


(diethylomino)-borane — Et NBHSPh (III); ond no-butylmercapto-(diethyl- " 
amino)-borane —- Et,NBHSBu-n (IV). TI(bopo 66 = 75°) was prepared by 


distilling a solution of diethylaminoborane which was preheated at 100 — 

110° for 4 hr. during the dropwise addition of diethylamine. III (dopo Fs 
82 = 84°) was obtained by distilling o mixture of diethylaminoborane and 

thiophenol that had first been heated at the same temperature for } hr 
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Alkylmercapto-(diethyl amino )--boranes D228/D305 


The physical properties of II, III, and IV indicate their occurrence in ; 
o monomeric form. By studying the reactions of I, the authors exposed K 
the relative mobility of the alkylmercapto and diethylomino groups bonded 

to the boron atom. Thus, the butylmercapto group in IV may be replaced 

by an arylamino group when treating this compound with aniline or o 

toluidine at fairly low temperatures; similarly, the diethylamino group 

and not hydrogen-—-is replaced when III is treated with aniline at 60 - 

80°. In this connection, the euthora note that V. I Mikheyeva and Ye 

M. Fedneva (Ref. 5, ZhNKh, 2, 604, 1957) also synthesized o compound wi th 

the composition (PhNH) ,BH from diborane and aniline. For the reactions 


of I with aliphatic amines. however, the conditions are differeut On 

bo1ling a mixture of IV and diethylamine for 6 hr.. only half of the » 
former substance ia converted into biae--diethylaminoborane --6 compound 

which the authors prepared, too, by slowly adding die thy] amine to a solutico 

of diethylaminoborane at o temperature of 130 — 160. The comparatis 

inertness of the hydrogen atom in I is further illustrated by the fact 

that it cannot be replaced by an alkylmercapto groups aven whea such com 
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pounds are heated with meccoytan ut 2a0! Jn the cause .f Une 

nerceptans, the Lower mereey to group as replaced by the hiphes 

reeets with a tutylmercaptan to form FV and ethylaercaptan Thee. y 
tions between T and alcohol are believed to proceed fist through the 
introduction of the alkylmercay.to and diethylamino ;roups. after whi b 
the d:alkoxyborane either acts directly on the nleohol to give hvdropen 
or else is symmetrized into orthoborute and diborane when the tette- 
reacts with the alcohol. The low mobility of the hydrogen atom bonded tx 
boron 18 also displayed by the inability of I to combine with onsatarated 
hydrocarbona~ even at 120 in the presence of pyridine The introduc toon 
af boron and 1ts derivatives 19 beat accomplished iff the electron ahell 
af the Bb H bond 3:4 relatively dense According to theryr tendeney by 
rene? with ongataroted compounds the vericus derivatives of be or ase 
placed ga the followin; srina BRE, PA Fas en BL La ae 


(1 N) JEU There nre Lo cefereness reret bbe 13 


The reference to the English language pubtroot 
Burg bo onandulph, J Am Chem Soc 74 Be ee 
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Mikhnaylov, B. M., and Dorokhov, 


Organoboron compounds. LXXXVII. 
on the aryl derivatives of boro 


PERIODICAL: Zhurnal obshchey khimii, v. 31, 
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D301 


V. A. 


The action of diborane 
n 


no. 12, 1961, 4020- 


TEXT: When diborane is reacted with esters of aryl- and diaryl bo- 


ric acids, 


lowing reactions: 


1,2-diaryl diboranes are formed, according to the fol- 


6ArB(OR), + 2BoHe <> 3(ArBH,) 5 + 4(RO) 8B (1) 


SAL 5 BOR + 2B oH o> 3(ArBH,) 5 + B(OR 


)s (2) 


In the case of mono-aryl acid esters the yields are low and about 
20-25% of an unreacted ester is recovered, due to the back reaction 
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and preferential displacement of the equilibrium to the left. In the 
second reaction the quantity of boric acid ester obtained is 4 times 
less and, therefore, it proceeds more readily to the right giving 
higher yields of diaryl diborane. The mechanism of the former re- 
action is assumed to be based on the fact that the exchange of 
groups between aryl and alkoxyl derivatives of boron takes place 
through the formation of bridged compounds given by electron de- 
ficient atoms (B-H-B and B-0-B), followed by decomposition of the 


R 


dimers. The mechanism of the latter reaction consists of two stages, : 
initial substitution of the alkoxy group with hydrogen and forma- 
tion of diaryl borane (in dimeric form) and alkoxyborane followed 
by the reaction between the former and diborane to give diaryl bo- 
rane. An attempt to isolate diaryl borane (reacting diborane with 
n-butyl diphenyl borate) was not successful as the latter converts 
to triaryl boron which reacts smoothly with diborane to give diaryl 
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diborane. In this reaction the structure URS occurs, in 


which B-R-B bond is formed with the utilization of the carbon ap? 


orbital and two sp°-orbitals of the boron atoms. In the experimen- 
tal part 1,2-diphenyl diborane was reacted with n-butyl orthoborate, 
in ether, by stirring the two compounds at 30- 350¢ for 5 hours. 
After the removal of diborane the product aaa on distillation, 
di-n-butyl phenyl borate (b.pt. 106-110°C/3mm), n-butyl or thoborate, 
n-butyl diphenyl borate and triphenyl boron. Diphenyl diborane was 
prepared by passing diborane through n-butyl diphenyl borate in 
hexane. When an excess of ester was used triphenyl boron waa first 
formed, (m.p. 137-145°9C), which reacted with diborane in ethereal 
solution to give 1,2-diphenyl diborane, m.pt. 82-859C. 1,2-Diphe- x 
nyl diborane was also prepared by passing diborane through an 
ethereal solution of diphenyl borochloride, and the yield corres- 
ponded to 60%. There are 3 references: 2 Soviet-bloc and 1 non- 
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Soviet-bloc. The reference to the English-language publication 
reads as follows: KE. Eberhardt, B. Crawford, W. Lipscomb, J. Chem. 
Phys. 22, 989, (1954). x 


SUBMITTED: January 6, 1961 
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s/020/61/136/002/022/034 
5.3700 BO16/B060 
AUTHORS: Mikhaylov, B. M. and Dorokhov, V. A. 
ee 

TITLE: Organoboron Compounds. Complex Compounds of Borane and 

Phenyl Borane With Diethyl Amine and Some of Their 

Conversions 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, 
pp- 356-359 


TEXT; It has been noted that a 90% yield of diethyl amine borane (I) is 
obtained by the reaction between diethyl amine and diborane in ethereal 
mediums 2(C oH.) NH + BoE, 2(CoH,) .NH-BH, (1). In contrast with data of 


Ref. 1, I is no crystalline substance, but a colorless liquid which is 
distillable in vacuum and is stable to water and alcohols at room tempera- 
ture. A similar behavior is displayed toward diethyl amine by 1,2-di- 
phenyl diborane which is smoothly converted into diethyl amine phenyl 
borane (CoH) .NH+H BC 6H, (II). The latter is less heat-resistant than I. 


I and II are associated in benzolic solution and certainly more strongly 


Card VA, 


ea ahd 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010004-8" 


"APPROVED FOR RELEASE: 07/12/2001 SIA RDESS: sean: bes sential 8 


naineaace PERT Se (eee Ba 


Organoboron Compounds. Complex Compounds of 8/020/61/136/002/022,'034 
Borane and Phenyl Borane With Diethyl Amine BO16/B060 
and Some of Their Conversiona 


so in the liquid state. At 130-150°C, I separates hydrogen to give rise 
smoothly to bis-(diethyl amino) -diborane CoH.) oNBH, 5 (III), a crystal- 


line substance that undergoes sublimation in vacuum. III reacts with water 
and alcohols from 60°C on. At 90-1509C, II is converted in vacuum to a 
diphenyl diethyl amino boron (CH) > BN(C os) 9 mixture (V) and diethyl 


amino borane (VI). At -70°C, VI gives rise te a mobile liquid, which, 
when heated, dimerizes to crystalline III under heat evolution and 
hydrogen separation. The first stage of the pyrolytic process is believed 
to give rise to pnenyl diethyl amino borane 

H 
CHB ; (IV), which is subsequently symmetrized to V and VI. The 

> N(CH.) 

2.5% 2 
symmetrization is reversible. Pyrolysis of II under atmospheric pressure 
leads, beside V, to the formation of a fraction which violently reacts 
with alcohol under hydrogen separation. The same fraction results on heat- 
ing of V and VI. The authors believe this fraction to be IV with an ad- 
mixture of III. III and n-butyl mercaptan at 100°C give rise t. n-butyl 
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mercapto (diethyl saa perees constituting a novel type of a substituted 
borane: CH g* 
(c P Ee)» me (VIIa). Alkyl mercapto-(diethyl amino)- 
boranes (VII) can ie produced in an 8% yield directly by the action of 
mercaptans upon diethyl amino borane at 100°C. This process probably has 
the following courses a) a complex of diethyl amine with alkyl mercapto 
borane (VIII) is formed with hydrogen separations; b) VIII is converted 
into a complex of diethyl amino borane with mercaptan (IX); c) VII results 
from IX under hydrogen separation. VII is a liquid with an unpleasant kK 


odor which readily oxidizes in the air and is distilled ir vacuum in un- 
decomposed state. As it is a monomer it reacts with alcohols violently 
under hydrogen separation. As contrasting therewith, dimers do not react 
with alcohols at room temperature. III adds to olefins in the presence of 
pyridine at 120-130°C. Di-n-butyl diethyl amino boron (IXa) and. Di-n- 
octyl-diethyl amino boron (IXb) are formed in this manner, though not 
readily and in lesser yields. There are 6 references: 3 Soviet, 1 US, and 
1 German. 
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8/020/61/136/004/014/026 
yt} 1240 BO16/ BO75 
AUTHORS» Mikhaylov, B. M., Akhnazeryan, A. A., and Vasil'yev, L. 8. 
TITLE: Synthesis and Properties of Tetra-n-propyl Diborane and 


Tetra-n-butyl Diborane 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
pp. 828 - 831 


TEXT: The authors atudied the reaction of diborane with tri-n-propyl boron 
and tri-n-butyl boron in etheric solution, and determined the followirg 
facts: 1) When passing 1 mole of diborane through a 4-mole solution of 
boron trialkyl at room temperature, tetraalkyl diboranes are produced in 

a yield of 70-85%, i.e., tetra-n-propyl or tetra-n-buty] diborane. 2) When 
using an equimolecular quantity of diborane, an asymmetric di-n-propyl 
diborane is isolated by distilling the reaction products. The second 
synthesis method is based on the reaction between diborane and olefins 
(Ref.4). This reaction ia catalyzed by different ethers. Reaction of 
diborane with propylene-1 and butene-1 (ratio 11: 4) at -70 to -30°C in an 
etheric medium resulted in a 48% yield of tetraalkyl diboranes. The latter 
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Syntheaia and Properties of Tetra-n-propyl 8/020/61/136/004/014/026 
Diborane and Tetra-n-butyl Diborane B016/B075 
are completely stable up to 100°C and can be distilled in vacuo. In x 


benzene solution they are partly dissociated into dialkyl borane. Tetra- 
alkyl diboranes spontaneously inflame in the open air. They are highly 
reactive and react with alcohola under the formation of dialkyl boric acid 
esters. With aniline they form dialkyl phenyl amino boron. Under the 
action of mercaptans, tetraalkyl diboranes are converted to dialkylthio- 
boric acid. 3uch reactions are convenient preparation methods for 
synthesizing organoboron compounds, since only small quantities of side- 
products are formed. Tetra-n-butyl diboranes more difficultly react with 
@lycol. In this case, almost equal quantities of glycol esters of di-n- 
butyl boron and n-butyl boric acid are formed, and, in addition, tri-n- 
butyl boron. From the formation of the latter, the following was con- 
cluded: The action of nucleophilic reagents causes a substitution of 
hydrogen atoms by tetraalkyl diboranes, and also a disproportionation of 
tetraalkyl diboranes into boron trialkyls and alkyl boranes. Under the 
action of a nucleophilis reagent, the alkyl borane thus forming results in 
an organoboron compound with a radical on the boron atom. On the other 
hand, boron trialkyl remains either unchanged (e.g., in the reaction with 
@lyeol), or enters into reaction and, @e.g., with rerocaptan, forms an 
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88,06 
Synthesis and Properties of Tetra-n-propyl 8/020 61/136/004/014/026 
Diborane and Tetra-n-butyl Diborane BO16/B075 ’ 


ester of dialkyl thioboric acid (Ref.6). In the latter case, hydrogen as 
well as a small quantity of propane are present in the gaseous reaction 
products. Asymmetric boron trialkyls can be synthesized by reacting tetra- 
alkyl diboranea with olefins. There are 12 references: 6 Soviet and 4 US. 


ASSOCIATION: Inatitut organicheskoy khimii im. N. D. Zelinskogo Akademii 
nauk SSSR (Inatitute of Organic Chemistry imeni 
M.D. Zelinskiy, Academy of Sciences USSR) 
PRESENTED: July 9, 1960, by B. A. Kazanskiy, Academician xX 


SUBMITTED: July 6, 1960 
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Lori? esters in pia Pe Torr SSeS oe REPL Se PO ae a Ae 


8R.BOR' + BiH, —) Ae “he ee RBH : i a a Sotne 


authors, °** has the to... °8. te Tethar ies: Sirti at Blog PRR bet ae pe as 
tion: The hydroger at 7 5 ver. ed co ch. dbo rate cy ar ane. grou. ard, 
thug. avy. aint ey Ura s ant oa ne ray i ree 


R,BOH' - 3H, —)> RB” / RBH ce en ker ae Se 
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atom: A. BOR’ - RBH - 4 a3 Heo BH A : 7 ee 2 vitae 2 


borane dimeri2zing *%. Teo ranle Bet nuete “ph *e . .¢ we a) ee 
ig converted acrcerding ° ig weer os, ie : ee ee Pos es 
direction of the primary cH, °° ta a EG 

ester is repla-ed ty a nvdr pen atom. res-. nw tron FM tak lin 

dialkyl borane and a.toxy rorine Rouge) «2 Ss DE Se SIE SEY 


Moreover, the autneta Chonn Trt oh 8 we 2. ott 


R,BOR:' + R'OBH. ~- > Z2RB € te : Few te BN. OAH “Be: eee ls , ut f 
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R'OBH, —> .1/3 R O,,B 
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dialkoxy torane, Act 
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3/020/61 /*39/002/012/0°7 
Reactiona of diborane and alkyi ... BY 03/B220 


by fractionating *he reaction produzts. Consequently. aiss this initia. 
direction of reaction results in the formation 3f she same final preducts 
according to (5, as well as to (3) and (4). Orthobcratea react with tetra- 
alkyl diboranes. Ascording to (9) alkyl bor:: eaters are formed alcwiy at 
room temperature and rapidly at 60-*OC°C witn a yieid of about BCH: 

(RBH), + 2(R'0),B —9 SRB (OR), + (RBHZ), ‘9, In thie 2aae. the initial 


stage is based on the substitution of a hydrogen atom in tetrea.ky. borane 
for an alkoxyl group: R,BH - (R'0)},B — R,BOR + (R C) BE mney The 


3 

further conversions of the diaikyl boric estera and dialkyl ditoranes \‘O, is 
are analogous to those in (6°-(8) and (5)-(5'. an aiky” bors: eater and an 
alkyl borane being formed se reactiong (')- 'C* are revergit 4 Tris 18 
proved by. 3 (R,BH). + 4RBICR }- ema SR,BCR - BH, PGs GES 
R « n-C,H5 R' = CH,. Ale: the ctonversisn ¢:f dialxy! aidcrane °. dit. rane 
and tetraalkyl diborane 1s revarsibie. 2R, BH, e-zeed R Bod, * Bd "¢ 

fe. € t L < ‘ r 
For this reason, the reacsticr prozteeds cn bol.irg cf setraalky. fic rane with 
orthcborate not according % (* bitote 
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Reactions of dibcrane and alkyi . B* 07 /B220 
« CR’ . SOR? 42 3 2) Ns hug “CO dit ran 
3 (RBH), 8 R 0),8 —> ‘2RB (OR. BH 1? Thus 2 od ane 


referred to (13) were iaciated after 2? hr cf briiing tetra-n-proypy: 

diborane and methyl borate. On iist:liation of tha reacticn producca, 40% 
of n-propyl boric dimethyl ester *158 cttained. Mrrecver, 2° Was s.aled thas 
dialkyl dibcranea form “atraalky: a.biranes, witnh fF ron trialkyls Tee 
tetraalkyl diboranes were used in cata.yti. quant’ “ies in the rea’. ng 
between boron triaikyisa. vethoatorates and alkyi bor. asters (14 a 

and (‘6)(see trel z.rary timmanioatoin of the avthors Ret. 6, Te an 
SSSR, OKHKN, *9o0'. Ne. $$, F3* | At about 700° -4scers eitner cfo4a.a.l cor 
of dialkyl boric acids are formed deperden*® cn “he chavazter if the alKyi 
group in the boron trialkyi High y:elds :f theegsrerg menticned 7° 10% 
are obtained even at 60-‘Q0°C ty using the cataiysat menticned (cr di:ncrane. 
ite alkyl, alk PY be end alkyl mercapro derivatives 

RB + 2 (R10) Sees 3RB “OR 3 a a ‘ta’ finally takes the for & 
(9) so that tetraalky] diborane cataiyzea the process and 16 regenerated 
continuously. Likewise, eatera of dialkyi scor:c acids are > 

those of alkyl boric acids with a yield of “C108. 


osrverted tt 
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Reastions of diborane and alkyl B'03/B220 
(RBH). 
R,BOR' * (R'0),B 5 2 RB (OR; , (*5,. Also in this cese. firat of ail 


dialkyloxy borane is formed which converts tne dialkyi boric saters 7 
alkyl boric esters either directly {in analogy to ‘6; and 4" or passing 
the stage of decomposition ints diborane and orthcoborate “in anmalcee t 54 
and (1)). Thereby, tetraalkyl diborane is regenerated. Finai:ily a reverse 
conversion of the esters is possible: dialkyl boric aczidcar be turmed from 


an equimolar mixture boron tria.xyl - alkyl bor:: ester by the atove 
mentioned catalysis: 
(RBH), 
R,B + RB (OR’)., “> 2R,BOR ('e,, Pre yield in esters amo.nts “6 
a 
50-70%. (*) (15°, and ('6' are a:mpie in preparative respe "ound Shere 
are not known any cther reactions giving “he same result. Wee NG amr. ws 
of the orthoborates and the -3ters or the a lds ment oned venave Sanwa ele Jl 
(fh .BHI- J 
2 (RS),B + RAB S—-5> 3RB (SP $8". were Reon oH, A sia. au ant ft 
n-butyl thioborit-n-butyi #s"%9r was 438 buted @S DYy-;r aul” Shs 3 CHALS Doats 
requires more severe wounditvcto “an ‘hat with orwnor rsa°e3 Te. 4e ne 
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AUTHORS Miknaylov EE M , and Kozminska;a, 7 K 


TITLE: Organotcoron compounds GO. Orgarnonal.gen tnhicc ric a.03 


egters 


PERLOL CAL: Axad-mi.4 nask SSSR. lavestlya videleniye Krimicnesa £7 
nauk no. 2. *9€2. 256-26C 


TEXT: This is in continuation of a study of the reacticn of akg. 

diheal.des with mercaptans ‘Communication 89 nad teen putitshed ir tne 
. a . 5 ‘ - Y aiape:, AA, Gag par es oe lon ea, 

T2 AN SSSR, Cti Khim on 96+, 21C! . If 4 mixture of wlay. Lex 

fo eer aa ie des and ethy!: mercaptan excess is heated to 5 islng gtr ats, 


seater. Cf ai«yi chiorc tnioboric acid wiil be otta.nead in 


ad in ‘ 
d,ethy, eaters of aiky: thioboric acid. The former are ercedaucts of an se 
inoomp.ere 3 ostituticn of chicrine atoms and represent a ritnerts snk oR” 
CH. SH 
type of tren compounds: RBC. _—_> RB(SC oH. 7 | : RE SC 4H. C 
Ren -C Ho: 1-0, 5 n-C Hy The yields of alkyi chicre trisror:c ac. 
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n- caise these estera are tuerMasc.sy umstable. nen i:g%t..84 iP vata Cre. 
are frequentiy decomposed :nto aiky! thiobor.: aiid e3tevs and a.Ky. 
“OPoe desnzorpaes Aikyi boron dibromides and « my. mercaptar .n a 


y.e.d ethvi esters cf aikyil bromo thiobcric acid 67 Ke ye. 

-+ gre far more stable than chlorine thioesters and 4s ".t change #%° 
La.¢d if Vacuum A aimllar reaction takes piace Ceiweer preny. oF” 

romide and # hy! mercaptan, resulting in ethy) ester of pre ny + tro 

; Tre second way o! synthe3:zing aiky. ch. 
«xchange reaction between a.kyi core” 

cid esters. In this way etny. ester cf 


: 10,4 40 &) was obtained from 4% e,u:me 

[apes ee, tehicrid® and diethyi ester cron propy. th. 
after -O rr at rocm temperature The third say rf syntnes 
na.oge> taduber’s acid eater is based on tne elfe ct Mobo rs 
AlkY. 'race7r.c acid ester at room temperature Huty. ester 


orom: tnivtor:c ae.4d (yield 80 %) was synthesized in chs 
scamyi thicbor.: acid and boron tr.trim ie 
ra oceen th «3ters towacd dietny! amine indicates that che hal we nN oat 
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Orgaroberon compounds B17, B38 
a7rganivoran tompounds of the type RB‘SR') has a higner motiiity than tre 
a.kKy. mercapto proup Ai; reactions sere perfermed in dry nitroges 

: 6 aye Py. 
a.moapne re There are? 9 references: 6 Soviet and 7% non-Suvret rh 
three references to English-laiguage publicatiors read as foclcws 
DP Be-+dtey et al Jd Chem Loc 956, 1540, 624; P McCusker -* a. 
’ Amer Chem Soc 29, *°82 '957); B Abei et ai Jo Chem Sos + 
ASSOCTATION: Institut organ:cheskoy khimii in N Db Zelinsa ¢. anadet. ” 

-ga:k SSSR ‘Inatitute of Organic Chemistry, imen: 

N D Zelinskiy of the Academy of Sc:erres VOSR) 
SUUMITTED. August °*, yo! 
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S/844/62/000/000/062/129 
D204/D307 


AUTHORS : _Nikhaylov, B. M. and Kiselev, V. G, 


TITLE: The oxidation of ethylene and eee with oxygen under 
the action of fast electrons 


SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
mii. Ld. by L. 2. Polax. Moscow, Izd-vo AN SSR, 1962, 
367-373 ; 

aw 4 

TEXT: Ethylene oxidized chiefly to peroxides, glycolic aldehyde, 

HCOOH, CHaCH and CO; small amounts of CH,CHO, H., co. and traces of 


butylene, CH.0 and CH, COOH were also found. In an a reaction main- 
tained at room temperature and initially atm pressure, with C5H,/05 
equal to 1, it was shown that ethylene reacted faster than 0, on 


irradiation (0.2 - 1.7 x 10°? ev), especially at the lower scue. 
The reactor walls behaved as a catalyst until they were covered by 
the liquid products. Dose magnitude exerted little effect on the 
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The oxidation of .... D204/D307 


oxidation yields, for irradiation periods longer than 15 min. Under 
Similar conditions, in oxygen-poor st:rting mixtures, those proces- 


ses were favored in which 0., does not play a primary part; oxygen- 


rich mixtures led to a fuller oxidation of the olefin. energy yields 
were relatively independent of the dose of irradiation and the 
olefin: 05 ratio (n). The reaction proceeded similarly in Al steel, 


glass and brass reactors, (although in the last cases some secon- Fe 
dary reactions were affected), and was relatively uninfluenced by 
changes of temperature (-40 to +3809C). Under similar conditions 

(Al reactor, room temperature, initially atmospheric pressure, a 

dose of 0.55 x 1023 ev, n = 1) propylene oxidized mainly to acetol, 
peroxides, CO and propionaldehyde, with smaller amounts of HCOOH, 

CH.0 and C05. The reaction is analogous to that of ethylene. It is 


proposed that the initial stage of oxidation comprises the addition 
of 0, across the double bond of the activated olefin, to form cyc- 


lic peroxides, (I), which then isomerize to glycollic aldehyde or 
..acetol. Acetaldehyde and propionaldehyde form by the reaction of 
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I with further olefin and CO and HCOOH by the reaction of I with 
further oxygen. there are 6 figures and 3 tables. 


ASSOCIATION: Institut organicheskoy khimii AN SSSR im. N. D. Ze- 
linskogo (Institute of Organic Chemistry AS USSR im. 
N. D. Zelinskiy ) 
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AUTHORS: Mixhaylov, B. M., Shchegoleva, T. A., and Bubrov, Yu. N. 
TITLS: Organoboron compounds. Communication 9¢. Refractions of 


the bonds of boron With some elements 
PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye xnimicheskixn 
" nauk, no. 3, 1962, 413-419 


TEXT: Refractions of (B—C), (B— 0), (B—N), (B—S), and (B— Ci: 

bonds were calculated from molecular refractions of various organoboron 

compounds having regard to hybridization according to Denbigh's method. 

fihere possible, compounds of the type BX, were used. Molecular refractions a 
{ 


. 


were determined from the Lorentz-Lorenz law. For the bonds B — Cea oi and 


B— 0, the mean value of their refractions was found from molecular 


refractions of boron trialkyls and trialkyl borates: R, =e 1.93 ea? and 
3 


R. = 1.61 Sate respectively. For B~ Oe op ot a mean value of Ry e 2,76cm 


was determined from the molecular refractions of aryl boric acids. 
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Organoboron compounds... B117/B144 

Molecular refractions of triamides and N-substituted alkyi-(Giaming) LOrons 
>roduced a mean value of 1.97 cm? for the refractions of 3— N. The sean 
refraction value for the B — N bond in dialkyl- (amino) borons, tneir 
N-substituted and dialkyl boryl hydrazines was 2.01 eu? Thus, the mean 
refraction value of the B — N bonds may be assumed to be 1.98 cm?. For the 

3 — 5 bond in thioborates as well as in alkyl- and diaiky: thioboric esters, ? 


‘ 
a mean refraction value of 5.59 cm? was determined, which is somewhat hi gher 
than the value of 5.20 em? determined for this bond in dialkyi thiovoric 
acids. Various organoboron chlorides were used for ca. culating the 
refractions of the B ~ Cl bond. As the production of these chlorides in 
pure form is difficult owing to their tendency towards disproportionation 
and their easy hydrolyzability, the value found showed nign fiuctuations 
and produced a mean value of Ry = 6.88 cm’. There are 13 tabies and 


27 references: 15 Soviet and 12 non-Soviet. The four most recent : : 
references to english-language publications read as follows: 

P. M. Chistopher, T. J. Tully, J. Amer. Chem. Soc., 80, 6516 (1958); 

G. F. Hennion, P. A. McCusker, J. V. Marra, J. Amer. Chem. Soc., &0, 3481 

(1956) and J. Amer. Chem. Soc. 81, 1768 (1959); D. Aubrey, M. Lappert, 
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AUTHORS: Mikhaylov, 5. M., and Galkin, A. F. 
ne 
TITLES: Organo-boror compouncs. Communication 95. Synthesis of 


B-alsyl-B-diaizyl mercapto cerivatives of torazol and some 
of their conversions 


‘ 


FERIODiCAL: Agaaewsya faut JO 5K. Lavestiya. Ctdereniye 
whimicheskixh nauk, no. 4, 1962, 619-623 


mEXT:; The authors nad fourd earlier (Izv. AN SSSR. otd. khim. mn. 1959, 

172; ibid. 1961, 371; Dokl. AN SS5R, 127, 571 1959); ibid. +27, 

1623 (1959), tnat alkyl mercarpto derivatives of organo-boron compounds 

are highly reactive, and often surpass organo-boron naiides with respect 

to synthesis. For this reason, tne reaction of organo-metallic compounds 

with B-trimercapto derivatives of sorazol was studied for the purpose of 
obtaining bifunctional borazol derivatives; the b-trimercapto 

derivatives had been obtained from iead mercaptides and b-trichloro 

borazols. 1 mole of n-butyl magnesium chloride with 1 mole of 

B-tri-n-butyl mercapto borazol (1) gives a 33% yield of B-n-butyl- y 
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B-di-n-butyl mercapto borazol (11) (hep. 41£-120°C (0.2 mm Eg), 


20 20 y 
d = 0.9860 = 1.506 MR = “4 oH) BUN,S : 
9860, nj 5065, ™ 95-53 (Cy Hy oBN,52)) 
SCH, Cyils 
: 
b i 
ON, . 
HiN NI HNO ONH 
nM + ne 'sligoMut i 
BO BOS 
SN Y™ SON 
CyllyS N SCH, Cyliys N SCH, 
+6 | It 
(hi i 


Tne reaction of 1 mole of B-trial«yi nercapto-h-trial«yl torazols 
(R = Chay CoH.) with ©.8 moles of n-butyl lithium showed a smoother, 


stepwise replacement of the alkyl mercapto groups by alkyl radicals. 
B-alkyl-B-dialkyl mercapto-h-trialkyl borazole were obtained in 62-65% 


yields 
y 
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SCytls CH, 
Ih I 

e NH uN NK 

ne . oeCila oa (Hdl 
Bou hOB 
ee be doe Nees 
CyHyS ON Salle Calls s Sally 

i uy) 

uy H = CHs, Call, 


i i i B-ethyl- 
With tne same rat.o of reagents and with ethyl lithium, 
B-di-n-butyl mercapto-N-trietryl borazol (V) is obtained with o yield 
20 20 
of 62.5% (b.p. 161-163°C (0.15 mm He), a, 6.9826, n>) = 1.5080, 


MR o 113 Vig gg Bs So) 
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SCqHly Uys 
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Cal’. « — ys CHA. No til, 
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Like the Betrialkyl mercapto derivatives of borazol, these H-alkyl- 


B-di-n-butyl mercapto-N-trialkyl borazols can react with various 
2 moles of CH,OH with (IV) (R = CoH.) 


reagents with active hydrogen: 3 
give a 58% yield of B-n-butyi-B-dimethoxy-N-triethyl borazol (VI) 
fC) 20 20 
-p. -1 C s Q. a i, 6 
(C,H, .BsN30) (b.p. 147-150-C (2 mm Hg), dy 0.9565, ny 4606, 
WR = 80.5): X 
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CH, vik 
8 n 
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i : act . nore 
B-alkyl-" alkyl mercapto derivatives of borazo. react eh oie | 
ae We ot wees aa na vecondary amines: Po omoae. OF 7 shail 
re Se a tea 71 Seat as f B-etnyi-b- i- 
) Ho give a 73-, . yhesd © 
(v) or (IV) (R = CyHes & 


: ; B,N 
(methylamino)-N-triethyl porazol (VIZ, R = CH.) (C, Hog ; 5) 
2c 


20 ; ; 

= 1.465C, MR = 73.8) and 
(o.p. 101-103°C (0.3 mm Hg}, 4, = 0.9748, n, 4850, me 
Ben-butyl-B-di-(methylamino)-N-triethyl porazol (VII, R = n-C, 9 
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i ss 20 1 4.4870 
(c : BAN) (b.p. 100-105°C (0.1 mm Ag), 4,7 = 0.9557) ny, 4870, 
124, 


HR = 83.7): 


OHQNt daly ll 
SEGNU UM. = 


Cyl a “Sl CHAYH ON NUCH 
tglHgn nl. 


CHa 
CyHy 2 . 
ozs gliy, ao ole Wil 


(Iv: or (¥) (R = CoH.) witn dimetnyl amine give a 70-75% yieid of 
/ 


w-Tt7 ge 1 
B-eth 1-B-di-(dimethylamino)-} Netriethyl borazol (Vili, R= CoRe) 
x On , 4 x ) 42? « 0.9359 nee a 454830, 
(Cc, oi yoBaN, (dep. 88-90 C (G.3 mm Hg), , ‘5 » Te, 


i -N- tnyl bvorazol 
MR = 66.50) and ra ated gen taute) N-trietny 
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\ on 5 
(VIII, R = n-C jHa) (Cy Hag BaNa) (b.p. 110-115 -% (0.05 am Eg), 
ae = 0.9333, i = 1.4845): 


ity 


1 


B 


Hee ; 
CaH,-— NN -CoHy 


Cy, --N  N—OaHg 
4. 2H OG 


Hsiz -- 
GOB boR 
\ eee AS 
LS ‘ . : . 
cate N  SCyls (CHsigN NOON CHa 
Ch, (4), 
Ro= (Hy: n-Cally VIN) 


The English-language reference reads 


as follows: G 
T, Harris, H. Sisler, J 


G. Ryschkewitsch, 
Soc., 86, 4915 (1958). 
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ASSOCIATION: Institut organicheskoy khimii im. %. D. Zelinskogo 
Akademii nauk SSSR (Institute of Grganic Chemistry 
imeni N. D. Zelinskiy of the Academy of Sciences JSSR) 


SUBMITTED: November 1, 1961 
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MIKHAYLOV, B.M.3 DOROKHOV, V.A. 


Organoboron compounds, Report No.96: Reactions of 1,2-diaryldi- 
boranea with primary amines, Izv.AN SSSR Otd.khim.nauk no.43 
623-627 Ap ‘62. (MIRA 15:4) 


1. Institut organicheskoy khimii im, N.D. Eo AN SSSR, 
(Boron hydrides) (Amines 
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_MIKHAYLOV,-B.M.; VASIL'YEV, L.S, 
Organoboron compounds, Report No.97s Action of diborane on 
esters of dialkyl boric acids. Izv.AN SSSR Otd.khim.nauk 
no.4:628-634 Ap 62, (MIRA 15:4) 


1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR. 
(Boron hydrides) (Boric acid) 
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nauk, no. 5, 1902, 827 - 833 
TOXT: In continuation of previous papers by 
Ctd. «him. n. 1961, 5313 Dokl. AN SSSR 139, 


07/12/2001 


Reaction of tetraaixy: 


tne autnors 
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On 


Uiooranes 


Otde.eniye KnNimicnesaicn 
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Sonat s 
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\lzv. AN 


(i4¥61)), the conversion 


385 


tetraalkyi divoranes with orthoboric acid esters into al«yi poric acid 


e3stersis investigated. Trimethyl, 


tri-n-butyl, 


tri-n-neptyl, and tri-n- ; 


neptyl borate with tetra-n-propyi dicorane and tetra-n-putyi aiborane were 


used in different ratios and under di 


fferent conditions. 


after 2.5 hrs in 


tie water bath tetra-n-propyl diborane and tri-n-neptyi borate (452) gave 


Bee ot 
® ey \ 
RBH), + 2(R'C) 3 


Some alxyl diborane or dialkoxy borane is aiso formed. 
atage of the reaction between tetraala«yl diboranes and ortnoborates 


Card i/¢ 


to the di- Ne heptyl ester of n-proyvyiic acid in i ss eid of Su “as 
B—y 3RB(OR'), + (1/2) (RBES) 53 


2 


R=en- a Hoi 3! en-C4i... 


in tne initiar 
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aydirogen is exchanged for tne alxoxy group to form tne ester of dia.cy: 
poric oes and ‘ered borane: 


R H or’ 
NN B~ ae + (R'0),B ic p77 + RBH 
RO on NR R so Nor 
R' S 4 
ae 
(UW) 
or’ 
es Pea ™~ “” , ’ 
B R,BOR’ + HB\OR’) 
a a or’ ey oe 
LinG@iy borane is vnen syminetrized to ii:torane end DoTRTE BOG laa Dobe 


ing os ‘ r 4 Are : 
2EB( OR") 9 Fo 2B(GR") + (1/2) B,H¢- Diborane then COMVETtS sateen va Uv ey 
os.g vster into alkyl boric acid ester end diaisyi dioorane. J11nce 

Ll. gvek borane possesses 4 3-4 pond, it can asso Teact Wack sau SRG 


tutra:n.cyl diborane: (RBA) + 2HB(OH' Jos <— (RBH,), + QRB(OR'), oF with 


diaiay. porie acid ester: 
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Corganoboron compounds. Ge eee B110/Bi0% 


tA : Ser ‘ ¥ 
+ RB(OR') Tne resulting aldy) @4K0%¥ UTAne 


OR! e 
-5 uble to syametrize to tne ester of alayl boric acid and dialk«yi divto- 
rune or it may exchange its hydrogen atom for the alaoxy group. Tne 
“ollowing products were synthesized: (1) _n-heptyi ester of di-n-prozy. 
soric acid (b. p. 92 - 97°U/4.5 mm He; nZ0 = 1.4250), (2) di-n-neptyi 

> 


aster of n-propyl boric acid (b. p- 120 - 1239C/4.5 am Ha; 
\ 
F | 


‘ : . ae ~ 1 8) 2 

(3. trien-heptyl borate (o. p. 157 - 160°C/3 mm HE; ne e 1.4415), 
WwW 
simethyl ester of n-propyl boric acid (o. p. 58 ~ 65°C /ic7 mn Hg} na 2 


- 3845), (5) di-n-butyl ester of n-propyi boric acid (b. pe 65 


~7. 06 fam gyney = 1.4112), (6) dimethyl ester of n-propyl boric acid (b. 3. 
£5 -56°C/G5 mm He; n° » 1.3853), (7) di-n-propyi-(phenyl amino) boron 

(>. p. 76-81°C/2 mm He; a = 1.5055), (6) dimethyl ester of n-buty. tore 
acid (beep. 51 - 54°C/43 mm He; noo = 1.3950), (9) di-n-cutyi-bis-(phenyl 
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Organoboron compounds. 9G. «0. 3170/3101 
ht Oe ee ea TAGS ute ts 
mino)boron (bo. pe 114 - 114°C/4 mm Hg; ny * 1.4560), (10; n-outy.-Gis- 
fr ds . oe RNS AO Pe 20 aak 
\pheny. amino)ooron (bo. p. 128 ~ 132 c/0.08 mm Hg3 ny = 1.5720). 
LSSOOTAMION: Institut organicnes«oy x«Ninii im. Ne. oD. JelirsKoj) Anaiemil A 


nauk SSSR (institute of organic Snenisiry imeni Nh. D. 
rary ‘e , 4 , trees} 
Zelinskiy of the Academy of Sciences USSH} 


Ee aR NIO RN Fy December 6, 1961 
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a Cs Par a a ern 4 ey cr ba 
Ser Cher Cob khay.OVy Se wes and “edotov, N. S. 
Daanaaee’ urganoveron con ,ounds. Comsunication 100. Reactions of 


caters c. t.iodoric and organothioboric acids with carbonyl 
com ou:.4s 


tog OAe: Ak fesits “ank oS Rk. Llavestiya. Otdeleniye xhimicheakikh 
nuuk, 70. G, 1962, 739 - 1001 


urteoboric ac. esters were gnovn to react with aldehydes and ketons 

te fo uation of thio.cetals, tnio«etals, and boric oxide; di-n-butyl 

sricikecal ef acetone (9% ) sas got sesides Soric oxide, from a benzene 

en. tien of acetone od n-butyl thioborate teated in a water bath (3 ar). 

2 vot oe g.n° Conditions, etayl thioborate and acetophenone yielded boric 

eo e Off adeto- enon: fiethyl thiosetal (82.1%). Ethyl thioborate reacted ~~ 

alts btenzaliehyle in te enZene solution, liberating heat and producing. boric 

oxice and venzaisenyce dietayl tnioacetal (u1.1y). The reaction of n-butyl 
-hecyl thiobdorate witn acetone yiel*ed phenyl toric anhydride and di-n-butyl 
-iséetal of szcetone (86%). The renction of n-butyl-di-o-naphthyl thio- 
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Ur .GObOFON CO.DOUTIS. oe. b117/3101 ; 

rate with acetone yieiies timecna pathy) vorie anhydride (78.5), acetone 
He P aera AGF ag a 3.8L. amounts of m-napnthyl boric anhydride and naph- 
teclenu. The reace‘ian of .catune with diphenyl thioborate gave phenyl boric 
inuyark.e (35,3 ani tunzese vesiies diphenyl boric anhydride (65.4%). The 3 
rLeli of acetone thioxctul «was only 62.5%. Acetone supplies the hydrogen a 
re.uired for tie fornition of aroratic nydrocarbons. 


ASCOZIATICN: Institut orranicnesxoy «himii im. N. Oo. Zelinskogo Akademii 
nauk SS52(institute of Organic Chemistry imeni N. D, Zelinsky 
of the Academy of Sciences US35R) 


Ute neater easiest Jarcuary i‘, 1962 
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B117/B18 
apt ab 3220 1/ 0 
AUTHORS : Mikhaylov, B. M., and Dorokhov, V. A. 
et 


TITLEs Organoboron compounds. Report 101. Synthesis and conversions 4 
of complex aryl borane compounds with secondary amines 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 7, 1962, 1213 - 1218 


TEXT: New aryl borane complexes (dimethyl-phenyl borane, diethyl-amine- 
p-tolyl borane, and diethyl-amine a-naphthyl borane) were synthesized from 
1,2-diphenyl, 1,2-di-p-tolyl, and 1,2-di-a-naphthyl diboranes and the 
correspondent secondary amines in ether and benzene at -10 - 0°C and their 
conversions were studied; Diaryl(dialkyl amino)boron and dialkyl amino- 
borane compounds were obtained from dialkyl amino-aryl borane by pyrolysis 
at 70 - 150°C. Dialkyl aminoborane reacted with mercaptanes, yielding 
large amounts of aryl(alkyl-mercapto)dialky1 aminoboron compounds. To 
complete this reaction, which ne in at room temperature, the mixture 

has to be heated to 150°C, since the aryl(alkyl mercapto)borane forming 

in the initial stage reacts with meroaptane to fors aryl(alkyl aercapto)di- 
alkyl rae borane. Aryl(alkyl maercapto)dialkyl aginoboron compounds x 
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are colorless, easily hydrolyzable liquids which oxidize in air and are 
converted into ary1-di-(alkyl amino) boron compounds by primary amines. 
They are more stable than secondary amines. To obtain aryl-di-(alkyl 
amino) boron compounds, higher-boiling secondary amines aust bowedsani the 
mercaptanes and secondary amines forming in the reaction zone aust be 
distilled off. 2 
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TEXT: The reactions pf diborane and aercaptanes in ether solution were 
studied at room temperature. Independent of the component ratio, diborane 
and methyl mercaptane yielded a solid, storable polymer which dissolves in 
ether and benzene, and converts into a trimer ina solution of tetrahydro- 
furan. A viscous, colorless polymer was produced from diborane and ethyl 
mercaptane, independent of the component ratio. The reaction of diborane 
with n-propyl and n-butyl mercaptanes only yielded polymers at a ratio of 

1: 2. Trimere of ethyl, n-propyl, and n-butyl mercapto boranes formed 
spontaneously from the corresponding polymers. The resulting trimers are x 
a new type of organoboron compound. They are very stable, have a cyclic 
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